Imaging biomarkers in Parkinson's disease.
Parkinson's disease (PD) is characterized by a progressive loss of nigrostriatal dopaminergic neurons associated with intracellular Lewy inclusion bodies. The result is poverty of movement, increased muscle rigidity, and tremor at rest and on posture. Midbrain/nigral structural abnormalities can be demonstrated in vivo with both transcranial sonography (TCS) and diffusion tensor magnetic resonance imaging (DTI) while positron emission tomography (PET) and single photon emission computed tomography (SPECT) ligands exist to demonstrate dopamine terminal dysfunction. These radiotracers are markers of dopamine storage capacity, vesicular monoamine and dopamine transporter availability. While loss of putamen dopaminergic function leads to motor disability, Lewy bodies not only target dopamine neurons but have also been observed in serotoninergic, noradrenergic, and cholinergic neurons. As a consequence, non-dopaminergic neurotransmission is also impaired resulting in non-motor symptoms including sleep disturbance, fatigue, depression, dementia, and autonomic dysfunction. PET and SPECT ligands exist to interrogate the function of monoaminergic and cholinergic neurons. Cortical and limbic Lewy body disease is seen in more advanced PD and this can be detected with FDG PET as abnormal covariance between levels of resting brain metabolism in these regions. Additionally, widespread microglial activation can be detected in PD with PET. This review discusses the role of structural and functional imaging for understanding parkinsonian syndromes and aiding in their diagnosis and management.